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a b s t r a c t
Introduction: Regarding the importance of anxiety management and improvement of the
quality of sleep in patients with burn injuries, this study aimed to determine the effect of
aromatherapy massage (using aromatic oils of lavender and chamomile) on the anxiety and
sleep quality of the patients with burn injuries.
Method: In a quasi-experimental study, 105 patients with burns were recruited by
convenience sampling method and then assigned into three groups (control, placebo
massage, and combined aromatic oil massage). The study intervention was performed
20min before bedtime in three sessions, within a week. The control group was only under
daily routine care. The study data were collected using the Persian version of Spielberg’s
anxiety scale and the Pittsburgh Sleep Quality Inventory. Descriptive and inferential
statistical tests were used to analyze the data in SPSS version 20.
Results: The results showed a significant difference among the three groups in terms of
anxiety score (P<0.001) and in terms of sleep quality after the intervention (P=0.027).
Conclusion: Since the aromatherapy massage as a non-pharmacological and simple method
can improve the anxiety and quality of sleep in patients with burns, it is suggested that
nurses and burn medical care team apply it to reduce burn patients’ anxiety and promote
their sleep quality. Applying massage alone also reduces anxiety in burn survivors.
© 2019 Elsevier Ltd and ISBI. All rights reserved.
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Patients with burns experience severe pain during dressing
and debridement [1] and get anxious before burn treatments
[2]. Anxiety, due to mental distress, causes a significant
delay in wound healing [3]. Moreover, these patients suffer
from sleep disturbances because of wound contractures,
apprehensions regarding appearance, financial/employ-
ment concerns, fatigue, and pain [4]. Poor quality sleep
has a negative effect on the immune system and the process
of wound healing that could in turn increase the level of
stress [5]. The level of anxiety increases in patients with
sleep deprivation and sleep disorders; in other words,
arousal dysfunction often leads to persistent sleep-wake
difficulties [6].
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Although sleep medications and sedatives help improve
sleep quality, they have side effects and are addictive, too [5].
Therefore, considering the long process of recovery, the use of
complementary medicine are suggested to reduce these
complications. Aromatherapy, as one of the complementary
medicines, refers to the use of herbal extracts derived from
flowers, leaves, stems, fruits, seeds, and roots of plants [7]. The
herbal extract is one hundred times more efficient than the
herb itself [8]. Two of the most popular ways of aromatherapy
are inhalation aromatherapy and massage aromatherapy [9].
One of the essential oils with a sedative effect which is used
extensively is the lavender oil extract; the most effective and
sedating ingredients found in this herbal compound are
linalool and linalyl acetate [10].
Among the other aromatic oils is chamomile oil. German
chamomile due to its chamazulene ingredient has a strong anti-
inflammatory and analgesic effect. Chamomile strengthens the
immune system [11] and can be used during massage [9].
Aromatherapy massage is one of the most popular
complementary therapies in nursing which is non-invasive,
non-expensive, and simple to use [12]. It includes a variety of
methods of manipulation such as rubbing, squeezing, strok-
ing, surface massage, deep massage, and vibrating motions on
the body [13]. Good massage promotes intimacy and safety,
reduces anxiety, and improves the communication between
nurses and their patients [14]. Aromatherapy massage has
been widely used in complementary therapies. In aromather-
apy massage method, the aromatic herbal oils and herbal
volatiles are gradually absorbed through the skin (between 10
30min) and exert their herbal therapeutic outcomes, such as
sedation, analgesia, antispasmodic and antipyretic effects
[15]. It has been shown that massage with aromatherapy oils
has a more relaxing effect than massage alone [16].
Some studies have shown that aromatherapy alone and
aromatherapy with massage are effective on pain, anxiety,
mental state, fatigue, and sleep [11,17,18]. Because of the
limited studies on the effectiveness of massage with aromatic
oils on the anxiety and sleep quality of burn patients, this study
aimed to determine the effect of aromatherapy massage using
lavender and chamomile oils on the anxiety and sleep quality
of patients with the burn.
2. Material and methods
2.1. Study design
It was a quasi-experimental, single-blind study with a control
group conducted in 2018. The study aimed to evaluate the
effectiveness of aromatherapy massage using lavender and
chamomile oil on the anxiety and sleep of Iranian adult burn
patients.
2.2. Study participants
The burn patients were selected by convenience sampling
method based on the following criteria: age over 18, awareness
of time and place, able to speak and understand Persian, their
percentage of burns between 10%45% documented in
patients’ records [19], with intact areas of skin on leg or back,
lack of septicemia symptoms according to patients’ records, at
least 72h passed from the burn, absence of physical disability,
burns degree of 2 and 3 according to the records, absence of
current and past mental disorders, no history of asthma and
allergies to plants, lack of history of blood pressure and
migraines, absence of self-inflicted burn, and not pregnant.
In case of unwillingness to continue the study, septicemia
during the study, removing the skin from the healthy areas of the
leg or back during the intervention, sensitivity to the massage oils,
and death, the patient was excluded from the study. After a pilot
study, we assumed the required sample size of 105 (35 for each
group)todeterminethechanges inanxietyandsleepquality,with
95% confidence level and 80% power, for a dropout rate of 5%.
Accordingly, theparticipants(n=105)wereassignedinto3groups:
control group (n=35), placebo group (n=35), and aromatherapy
massage group (n=35). Initially, due to the possibility of data
contamination arising from the scent of fragrant oils, 16 separate
rooms were randomly assigned for the three groups. The patients
wereassignedtoplaceboandcontrolgroupsbyrandompermuted
sampling method. The eligible patients in each room were
included in the study. Study flow diagram for recruitment and
allocation to study groups is shown in Fig. 1.
2.3. Outcome measures
Prior to the intervention, the demographic and clinical
information record was completed through a brief interview
with eligible patients in each group and also using their
medical records. Spielberger’s State Anxiety Index (STAI) and
the Pittsburgh Sleep Quality Index (PSQI) were used to assess
anxiety and sleep quality scores. The questionnaires were
used once before the study and once after the end of the third
session of the intervention.
STAI was used to assess anxiety. According to this
inventory, the subjects’ scores are divided to six groups: mild
anxiety (2030), moderate to low anxiety (3242), moderate to
high anxiety (4353), relatively severe anxiety (5464), severe
anxiety (6575), and very severe anxiety (>75) [20]. Validity
and reliability of STAI have been already confirmed in many
studies [2123]. The internal consistency of the Persian
version of STAI has been reported as 0.94 for a in a study by
Dehghan Nayeri and Adib-Hajbaghery [24]. To assess sleep
quality, PSQI was used. PSQI is a self-report questionnaire. This
measure consists of 19 items, covering 7 components that
produce one total score. It takes 510m to be completed. The
PSQI measures several different aspects of sleep, offering
seven component scores and one composite score. The
component scores consist of subjective sleep quality, sleep
latency (i.e., how long it takes to fall asleep), sleep duration,
habitual sleep efficiency (i.e., the percentage of time in bed that
one is asleep); sleep disturbances, use of sleeping medication,
and daytime dysfunction. Each item is weighted on a 0 to 3
scale. The total PSQI score is then calculated by adding the
seven component scores, providing an overall score ranging
from 0 to 21, where lower scores denote a healthier sleep
quality and a score of 5 or more indicates that a person has a
sleep problem. Validity and reliability of PSQI have been
confirmed in many studies [2527]. Farrahi et al. have reported
the sensitivity of the Persian version of PSQI as 93% and its
internal consistency as 0.89 [28].
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Each paper-and-pencil self-administered questionnaire
was completed by the participants with the help of the
researcher before and after the intervention.
2.4. Intervention protocols
This study was performed on patients admitted to Shahid
Motahari Burn and Reconstructive Center affiliated to Iran
University of Medical Sciences (IUMS). After obtaining the
approval of the Ethics Committee of IUMS and the permission
of Shahid Motahari Burns Center, we described the purpose
and method of the research to the eligible patients and then
took their informed consent.
To assess sensitivity to the oils, the intervention group was
tested by rubbing some aromatic oils over the healthy areas of
their skin. The next day, before changing the dressing, the site
was assessed for signs of allergic reactions such as redness,
inflammation, and pruritus and intervention performed in the
Fig. 1 – Study flow diagram: recruitment and allocation to study groups.
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absence of an allergic reaction. STAI and PSQI were completed
by the participants before the intervention.
2.4.1. Aromatherapy massage intervention
The aromatic oil massage group received aromatherapy
massage using lavender and chamomile oils for 20min around
6 to 8 PM (before bedtime) in addition to daily routine care by
the researcher (2 drops of pure lavender essence (Lavandula
angustifolia) and 2 drops of pure essential oil of chamomile
was diluted in 30mL of grapeseed base oil). The essential oils
were obtained from Zardband Drug Pharmaceutical Co. and
combined by a traditional medicine specialist (one of the co-
researchers). To do the massage, the patients lay down on their
bed in prone or side-lying position or a sitting position. The
researchers cleaned the intact skin of the massaged areas (legs
or back) by a wet towel for better absorption of the oils. After
washing hands, they poured 5mL of oil into their palms and
rubbed their palms to warm it and performed massage on the
healthy areas of the skin by rubbing the selected oils after
obtaining permission from the patient. The selective
technique of massage was the effleurage technique. Effleurage
movement is a relatively slow and smooth continuous strokes
using the flat of the hand. This method improves the
absorption of aromatic oils without deep muscle excitement
[29]. The researcher and his colleague passed a massage course
before the interventions. The participants received the related
interventions for three sessions in a week [30].
2.4.2. Placebo group intervention
The placebo group received massage using baby oil for 20min
on their intact skin (legs or back) between 6 and 8 PM (before
bedtime) in addition to daily routine care and after obtaining
their consent. The amount of oil and technique of massage was
the same for both groups (aromatherapy massage and placebo
group). The sample received the related interventions for three
sessions within a week.
Table 1 – Demographic characteristics of the burn patients in the control, placebo, and intervention groups (N=105).
Variables Control Placebo Intervention P
Age, y, meanSD 39.5912.15 37.0910.97 35.8510.46 0.395
Sex, no.(%) Female 11 (34.4) 8 (25) 7 (21.2) 0.469
Male 21(65.6) 24(75) 26 (78.8)
Marital status, no.(%) Single 7 (21.9) 8 (25) 8 (42.2) 0.628
Married 19 (59.4) 21 (65.6) 23 (69.7)
Divorced, Widow 6 (18.8) 3 (9.4) 2 (6.1)
Employment status, no.(%) Unemployed (male) 4 (12.5) 4 (12.5) 3 (9.1) 0.804
Housework (Female) 8 (25.0) 6 (18.8) 6 (18.2)
Self-employed 14 (43.9) 12 (37.5) 18 (54.5)
Employed 2 (6.2) 5 (15.6) 3 (9.1)
Worker 2 (6.2) 2 (6.2) 3 (9.1)
Retired 2 (6.2) 3 (9.4) 0 (0.0)
Educational level, no.(%) Illiterate 1 (3.11) 2 (3.1) 1 (3.0) 0.800
Elementary 11 (34.4) 5 (15.6) 6 (18.2)
Under diploma 5 (15.6) 6 (18.8) 7 (21.2)
Diploma 11 (34.4) 16 (50.0) 13 (39.4)
University degree 4 (12.5) 4 (12.5) 6 (18.2)
Cause of burn, no.(%) Hot liquids 2 (6.2) 2 (6.2) 2 (6.1) 0.297
Hot water 8 (25) 6 (18.8) 2 (6.1)
Gas explosion 19 (59.5) 17 (53.1) 17 (51.5)
Electricity 1 (3.1) 3 (9.4) 1(3.0)
Gasoline 1 (3.1) 3 (9.4) 6 (18.2)
The explosion of compressed gases 0 (0.0) 0 (0.0) 1 (3.0)
Acid 0 (3.0) 0 (0.0) 3 (9.1)
Hot object 0 (0.0) 1 (3.1) 1 (3.0)
%TBSAa, no.(%) Oct-15 9 (28.1) 13(40.6) 10(30.3) 0.309
16-20 9 (28.1) 5 (15.6) 5 (15.2)
21-25 6 (18.8) 4 (12.5) 3 (9.1)
26-30 0 (0.0) 3 (9.4) 2 (6.1)
31-45 8 (25.0) 7 (21.9) 13 (39.4)
Burn history, no.(%) Yes 6 (18.8) 3 (9.4) 2 (6.1) 0.266
No 26 (81.2) 29 (90.6) 31 (93.9)
a Total body surface area.
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At the end of the intervention, the questionnaires were
completed by all study participants. It is worthy to mention
that the control group only received routine care.
2.5. Data analysis
Data analysis was performed by the Chi-square, Fisher exact
test, ANOVA, and Paired t test in SPSS-PC v. 20.
3. Results
3.1. Demographic characteristics
In this study, 3 patients (two in the placebo group and one in
the experimental group) were excluded from the study
because of removing the skin of the healthy areas of their
legs or back for skin graft; three patients were also excluded
because of discharge from the hospital. The results of the
demographic analysis revealed no significant difference
between the participants in terms of age, gender, marital
status, education, burn history, burn cause, burn percentage,
history of addiction, and occupational status (Table 1). The
ages of the most patients in the control group (approximately
40%), placebo group (about 43%) and intervention group (about
48%) were between 31 and 40 years and more than 65% of
patients were male in all three groups.
Most of the patients in all groups were married. Most
subjects in the control group (34.4%) had elementary education
or a diploma, and most of the subjects in the placebo group
(about 50%) and the intervention group (about 39.4%) had a
diploma. More than 70% of the patients in all groups had no
history of drug addiction. Most of the samples had no history of
previous burns. More than half of the participants expressed
that their burn was due to fire. The average percentage of
burns in the control, placebo, and experimental groups was
22%, 22%, and 25%, respectively (Table 1).
It is worthy of mention that all patients could receive opioid
analgesics and sedatives according to their records. Neverthe-
less, since most of them had been receiving these drugs, we did
not study the medications. However, the assessment of anxiety
and sleep quality before the intervention showed no significant
difference between the groups.
3.2. Anxiety score
The mean anxiety score before the intervention was about 45
in the control group and 46 in the placebo and control groups.
Based on the analysis of variance, the three groups did not
have a significant difference regarding the anxiety score
(P=0.750). The average anxiety score after the intervention was
47.53 in the control group, 43.06 in the placebo group, and 42.27
in the experimental group. Analysis of variance showed
significant differences among the three groups in terms of
anxiety score (Table 2) (P<0.001).
3.3. Sleep quality score
Before the intervention, the mean sleep quality scores were
9.44 in the control group, 3.23 in the placebo group, and 9.97 in
the control group. The results of ANOVA showed no significant
differences among the three groups before the intervention
(P=0.740). After the intervention, the mean scores of sleep
quality were 10.28 in the control group, 10.03 in the placebo
group, and 8.45 in the experimental group; the results of
analysis of variance showed that the differences among the
three groups was statistically significant after the intervention
(P=0.027) (Table 3).
Table 4 presents the comparison of the mean and standard
deviation variations of anxiety and sleep quality among the
three groups before and after the intervention.
4. Discussion
The purpose of this study was to determine the effect of
massage with aromatic oils of lavender and chamomile on
anxiety and sleep quality of the patients with burns. The
findings showed that the participants suffered from a moderate
to high state anxiety and sleep disturbances. These findings are
in line with the results of similar investigations [31,32]. The
patients with burn experience high levels of anxiety due to
painful treatments and their anxiety increases during and after
each dressing change. In addition to these painful treatments,
theyfacenumerous chroniccomplicationssuchasburn-related
abnormalities and contractures which lead to physical,
psychological, and social problems. Moreover, contracture,
pain, nightmares and frequent waking throughout the night
leads to sleep disorders in these patients [1,4,33]. The level of
anxiety in the patients with sleep deprivation increases and
patients with sleep disorders suffer from anxiety; in other
words, sleep disturbance and anxiety aggravate each other
another [34]. Other studies have also revealed a correlation
between anxiety and sleep quality [35].
It was found in this study that the use of aromatherapy
massage with lavender and chamomile oil and also massage
Table 2 – The anxiety scores of three groups before and after the intervention and comparing the means.
Score of anxiety Group
Aromatherapy massage Placebo Control
MeanSD MeanSD MeanSD
Before the intervention 45.334.93 46.096.17 46.254.41
After the intervention 42.273.25 43.063.50 47.536.74
Paired t test results t=3.749 df=32 P=0.001 t=3.316 df=31 P=0.002 t=1.197 df=31 P=0.240
ANOVA results (After the intervention) F=11.464 P<0.001
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by itself (using baby oil) was effective in reducing the anxiety of
burn survivors. Considering the significant reduction of the
mean score of anxiety in the placebo group after the
intervention, it can be said that the researchers’ attention
and their effective communication during massage may have
led to anxiety reduction of these patients. Although placebo is
not a cure or a drug, it may affect by building trust between the
patient and the therapist [36]. Also, Bassampoor believed that
attention to patients could be effective in reducing their
anxiety [37]. It is believed that massage by itself can reduce
anxiety, promote relaxation and provide pain relief [38]. By
increasing parasympathetic activity and decreasing the level
of cortisol, massage reduces the level of nervous irritability
and increases the level of dopamine and serotonin which in
turn leads to relaxation and mood improvement [39]. These
results were also in line with the findings of previous studies,
including a study that assessed the effect of inhalation
aromatherapy and massage aromatherapy on anxiety and
pain of patients with burns [40]; a study that investigated the
effect of massage on the level of pain, itching, and anxiety
levels in adolescents with burns [41], and a study that
evaluated the effect of three methods of aromatherapy,
massage and aromatherapy massage on the state anxiety of
the participants in women’s fitness competitions [39].
Our findings showed that aromatherapy massage
improved sleep quality. The results of some other studies
also showed that aromatherapy massage with lavender oil
improved sleep quality and reduced the level of anxiety in
preoperative colorectal patients [42]. Another study also
showed that aromatherapy massage improved the sleep
quality of nurses [43]. Likewise, the result of our study were
in line with the result of a study by Lee et al. [44]. They showed
that hand massage with lavender could improve the quality of
sleep in the test group compared to the placebo group [44]. The
results of our study were also in line with the results of another
study with the aim of examining the effect of massage with
and without aromatherapy oil in foot care and it was found
that massage with aromatic oils had a more relaxing effect
than massage alone [16].
By increasing the parasympathetic activity, massage
reduces nervous irritability, heart rate, breathing rate, and
blood pressure [45]. On the other hand, by improvement
of communication between nurse and patient, massage leads
to a sense of security and peace [46]. By aromatherapy
massage, the aromatic and volatile herbs are gradually
absorbed through the skin in 1030min and create their
therapeutic effects such as sedative, anti-spasmodic and anti-
inflammatory effects by affecting the limbic system [15].
Linalool and acetate linalyl can stimulate the parasympathetic
system; linalyl acetate has narcotic effects and linalool acts as
a sedative [47]. German chamomile also has potent anti-
inflammatory effects due to its chamazolin ingredient;
chamomile has a boosting effect on the immunity system
[47]. Aromatherapy massage is effective on muscle spasm,
insomnia, pain, and anxiety, too [40,44]. However, the results
showed that the sleep quality of the control group decreased
after the study (Table 3).
5. Conclusion
This study showed that using aromatic oils of Lavender and
Chamomile during massage and massage alone can help to
reduce anxiety. It was also determined that using aromatic oils
of Lavender and Chamomile during massage improves sleep
quality in patients with burns. Considering the destructive
effects of anxiety and sleep disorders on the health of patients
with burn, complications of pharmaceutical products, and the
key role of nurses in reducing anxiety and improving the sleep
quality of these patients, it is suggested that this non-
pharmacological and complementary method be used to
manage anxiety and sleep disorders of these patients. More
research required comparing the effect of these oils with other
aromatic oils and also comparing the effect of inhalation of
Table 3 – The sleep quality score in each of the three groups before and after the intervention and comparing the means.
Score of sleep quality Group
Aromatherapy massage Placebo Control
MeanSD MeanSD MeanSD
Before the intervention 9.974.27 10.123.23 9.443.44
After the intervention 8.453.24 10.032.44 10.283.01




Table 4 – Comparison of the mean and standard deviation variations of anxiety and sleep quality scores in the three groups
and related statistics (N=105).
Group Intervention Placebo Control ANOVA
SD Mean SD Mean SD Mean
Sleep quality 2.49 1.51 1.94 0.09 1.88 0.84 F=10.121 P<0.001
Anxiety 4.69 3.06 5.17 3.03 6.05 1.28 F=7.071 P=0.001
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these oils and using them through skin massage on the anxiety
and sleep disorders of burn patients.
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